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(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance an 
interconnecting thin film metal barrier layer in 
adhesion to a semiconductor structure of metal or 
various dielectrics by a method wherein a hexagonal TaN 
thin film is provided between a first material to trap 
and a second material so as to separate the second 
material from the first material. 

SOLUTION: A via-hole or a stud opening 11 is provided in 
a prescribed region on the bottom 17 of a groove 15 so 
as to come into contact with the conductive surface of a 
second interconnecting structure 18. The interconnecting 
structure 18 has a conductor 19 located in a groove 20 
inside an insulating film 21. A liner 22 is provided to 
the conductor 19 and the bottom and side wall 27 of the 
groove 20, and a liner 23 of hexagonal TaN is formed on 
the bottom 17. In succession, a metal 24 is formed 
inside the groove 1 5 so as to substantially fill it up. 
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N (A^eI) t)5Cu^A 1 *'5»4M«-#-50lCfrS6t?*)* 

20 [0037] IS7M:Cu4rAia»&^J*t-aTaN (A 

755. A 1 (Cu) 184, Si0 2 J6»|8 5, 
Xf\WM±.\C7 ■< -f 8 7*ffl|^.5MufcSVM4''Wr8 6 
t#l£^$.ft/r^5„ MP 8 6(4-/Y + 8 7«rtWSrC 
u 8 8t?Jffitofbixri/'«-5o iiPJO^Y + 8 7MCu 8 
8 (4, iffeiiiJ! 8 5 (Oh^m 8 9WC u 8 8 05_t«53i 
®9 0^JfM+5/c4t>(c. CMP(c4oTK?*$-fxTV^ 
5 „ 5 0 0 °C T* 6 T /u^O 7^t8 7 14 MiMX 
l>*oWmXh'0. Cu^yyf-t8 7£iiLTA 1 (C 
30 u) W£8»Lfca>ofc*£$r?j*L-CV^5. 

[0 0 3 8] |g|8f4P-MOSFET (PfJ-^JKBWttt 

(A;wt) /<yr4r*-**fffiia-e*>5. 

[00 3 9] T a N(4 N iifStft^W /3 ffiT a t l±*Jfig6«J 
ICfSl/Nig^cDatHT a ( r h o = 1 5 ~ 6 0 u o h m 
-cm) <DJt.£±C?>£olc®< kLXZabtiT^zm 
TaN (A^J,) ^rftftsr ilcit), 

TaN (A^f a ) - a fHT a 8^7^ +^ii5f^ - 
40 7°-f-7'5 ^p^/frO'^TijuliO. 2 5~1 
A<D«ffl«)aEtftMBi:4S. ^W®t>t*l4, Tali 

h < tojjMO.tf m 7i - 1 1 J; o t ^ 
v^Al (Cu) -WWT • WfAi9 <L ltfrA 

[0 0 4 0] TaN (A;/Jtf B ) SW4S>?>V >(4T a (a 
S) 2 (Dlg&W 0 T a N/f Srf?tf^ D TB.S.t>*tHS: 

50 14, #irsf*^ffl(Cj;oT^pS^$ix5*%[!/3co/i; 



(G) 
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t *fWfrbMi.-tz» z k 1£ Uz.m-k\kX)'Wi>^»iW£ - 

[0011] * i LT. ^*WJ«Ott;jJclcl*JLT« K 
cO-|f«4-|#|..7<i-5. 

[0 0 4 2] ( 1 ) IVILi^v,/,- ^ v-n l ( ':4Yrfi?r;2.o 

A-'f> »Bt-f3. A hm\U a N/^Vf^pro/ - y 7M. 

( 2 ) liftftffS 1 (O^ft^C u . C u -frfc, A 1 , A 1 -ft 
±. W&U P b S n^e>>t5l¥A*<big«iirS - £ Sr*fttt 

±rs. ±;k (i) t-iB*<^-'-5 y r«. 10 

(3) miji-d?B2(O^K^ ! .S l Oj, Xt°>:f> • 
. Si :i N 4 , ^')7> K, f < tWR'M ( D L 

C) ,&0^ vWCHT^s -Vm^M (F-DLC) > 
WS i 2 , C o S i 2. T i S i 2 . 4' 60 (1 P t S i A< 

( 1 ) A:*/fitHT a NySl^s 1 5 0 ~ 3 0 0 ^ o h m- 

•5. .hid (1) fciE*to^y t«„ 
( 5 ) HfrSiTvfriilrt BT a NWRiA'' 3 0 0 n o h m - c m 20 

i--5, ±12 (1) f^SEitto/^yrjB. 

(6) HUltlTaNWlC^LT^L^TaBSr^CjtC 
fftf, ±12 (l) lcE*Wv< y~ TJB. 

(7) iWKTa«aSaffl-e*5«l*fc««i:-*-5, ±!2 
(6) ic|2«o/< y r« 0 

(8) MIST aJB^ituET a N»±^Jgrt$ix5 ~ t * 

wmi-fs. ±aa (7) icge*©/<yrj|i. 

(9) HUsclT al^l 5~6 0 y o hm- c m<omB<D 

mam&tetzzt&ttmk-tz, ±12 (8) icie«co 30 

(1 0) ±.&Vt.XfT&%mt%m±.&&mzMi££in1z 
«»0>i*£#u 'Pf£< kh i<>ntR^&msTiNit 
Bf* T'ffiLKT, $ 1 Oiffe^»OTW^ 2 <OfB£8SKtt& 

tmm £ ixtttttuontfm&m ±k man z tiit at? 
mm& 40 

(11) m&&MtfCu< AK WRtfxtlh(0^-±A' 

bi&zmtr'bmtttizzk&imk-t-z. ±12 do) 

(12) MjSjR 1 <0*fe^gz)5, S i 0 2 . ^fvtv- 
#7*, S i 3 N 4 . sKyr^K, ^7-t> KM* 

(DLC) M7-«<t^7^>Fll«* (F-DL 

5. ±82 (10) (cgE*coflJ2L!g«?c«jt. 

(13) Hf]'fBA;)7tf|T a NfiJS 150~300/zohm 

- c m<nmm<omm i - & &-t z mum x$> 5 d k 50 
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I- Ai (10) lw,rdl!cf.4H/im , dWi£„ 

(14) iiu,klA 0'iii'iT a NMri'- 3 0 0 u o h m- c mi 

►» .-.'si' u-rz 4m\»iwrabz> z 1 &vm t t- 
6. i-.,i'2 do) izim^jmtmi&o 

(15) HN"rt2-7 f ±^-nfj,i2> , rW, , ,T a NldMtfg-fS T a 
M$r£ <bK ftif Zk&tmkl'Z. ±,.2 (1 0) 

(16) M&T a m r 'aH\X-hZ> Z k Ztt ffl k1~ ?j , ± 
,i2 (12) <-Jd«<7)ftIAK-^m^. 

(17) mi.fdT a W# 1 5 - 6 0 u o h m c ni< ? :>l5W 

('■mtvv-zu-t-bz k^mk-rz, ±aa ih) icid 

(18) iW^tBSSa^iS-i'-^^r/^J^Ic^hlESn 
Sit Sr«P«t-*-5. ±?2 (10) KEttcOffiaflMSWI 

(19) HfI.f2fS/I^t»ifi7)---r < ^u-f^miSzWM 
$4v5 _ iSr«f«i:i-5. .Jr.,;2 (10) ^ai*©ft.S« 

(2 0) Si 0 2 «, #*SSv !) 3>S> TaN (KJs 

(21) mm&mfrvi, cu, cu^, ai, &lka 

(20) icsaftro y- h • x ? •/ ? 0 

(2 2) s i o 2 *» Mfn> y 'r-amm. 
TaN (A^ii) b> Riffeftmnmi-mim^-fim 
MA^^m^ttx^^ umo s k ? > .x * 

O^-Y > ^/U iiCO 7*— h 
(2 3) IfiWrJWzm'K WSi 2l CoS i 2 < Ti S 
i 2 , T a S i 2 . MP t S i *-^i5P>»'lx5 

r k&m&k-t-Z,. ±35 (2 1) tc|E*©y-h • *9 

v 9. 

(2 4) |WE^JK*5W. Cu. Cu^ Al. ROtA 

i feaitfns -t^wmt-r-s. ±ib 

(22) |C|2«<0 7*— h • X * ■;, 7„ 

[Hi] ^mcomKommmcomwimxhz. 

[132] *»W3K>S|2<D3llfe^ffi©»fai0T**S. 

[S3] m <om 3 <n%mm.<rm mmx & 5 „ 

[a 4 ] -£38anc9% 4 cDHteffJflS©BfffiiaT*4>-5. 
[H5] TaN (-A^ft) «W^X|ftlH»f«^7 7-T» 

[06] S i 0 2 ' C u/T a N (A^ffi) • A 1 MR 

[137] CuSrAI A»e>4«r*-afc«)<OT a N (A7J 

[L3 8 ] *««oS(S 5 iD^yfeftJJgtoWrEHT'ifeS,, 

i o ffissswwis 



1 2 
1 5 
1 6 
1 8 
1 9 



m 



(7) 



2 0 ^ 



2 1 

2 3 
2 1 



MA 



1 7 7 9 0 



12 



[Ml] 



24 



/ 



L9_ H 



17 



TaNCW/ oc -Ta 



sp- 
ar 



27 



3 



20 

\ 



18 



[04] 




TaNCh)/ <£-Ta 



39 



[02] 

38 , 

/ ( see ^ 



TaMCh>/«-Ta 



4Q 
36 
35 



J 



[El 5] 



J* 



roooo 

60000 
50000 



20800 - 
10000 - 
0 — 



[M3] 



5Q 



TaN<h) 

23' 64,65 66 ) TahKhVcr-Ta 



54^ _ 
53' 









S V /,*/// 




- — „ 



16 



20 



40 



60 



J00 



26 



62 




(8) 



4*WH' : 9 - 1 7 7 9 0 




7x2 y h-<— v^cO^t 



T * V #<&*H12603 —a-— 3 — *'JN# 
203 

r^ij.t -&.*H10801 — a — 3 — ^ >>H^ 
15 

r.jt!) #£*|110598 — 3 — y#|3 
2444 



K 

T ^ y * -&*B04101 y h =7 

> K f — * * >- • hrjr- — K 208 
(72)3§0J|# >^!)ry • ji^^7 • ->yv 

ry y ^^*Hi2533 3— y^i* 
• v^^v-a > :/y 

* h y — h 657 



